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Abstract: Zinc is the 27" most common element in the earth’s crust. More importantly, zinc is fully recyclable. Zinc can
be recycled indefinitely, without loss of its physical or chemical properties. In this paper was made studies regarding the
recover of zinc from zinc ash resulted during thermal zinc coating by extraction with clorhidric acid solutions in the view
of the zinc chloride solution obtaining which can be used at the obtaining of the flux solutions.
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1. Introduction

Zinc is essential to modern society. It is used
everywhere: as anti-corrosion coating on steel, for the
manufacture of precision components, as a construction
material, for the production of brass and rubber, in
pharmaceutical and cosmetics products, in fertilizers and
food supplements [1]. Galvanizing — the production of steel
against corrosion by metallurgical bonding zinc to steel is
the most important application of zinc.

At present, approximately 70% of the zinc produced
worldwide originates from mined ores and 30% from
recycled or secondary zinc [2]. Zinc is recycled at all stages
of production and use - for example, from scrap that arises
during the production of galvanized steel sheet, from scrap
generated during manufacturing and installation process,
and from end-of — life products. [3, 4, 5].

In thermal zinc coating industry results zinc ash which
contains almost 80 % zinc. This can be recovered under
different forms by pyrometallurgical and
hydrometallurgical processes [6, 7].

In this paper was made studies regarding the recover of
zinc from zinc ash resulted during thermal zinc coating by
extraction with clorhidric acid solutions in the view of the
zinc chloride solution obtaining which can be used at the
obtaining of the flux solutions. Was followed the
establishment of the optimum conditions of metals ions
extraction to obtain a solution with a concentration of =
200 g/L Zn*".

2. Experimental

The zinc ash resulted from thermal zinc coating
industry, was sorted in 4 fractions (1<0.315 mm, 2= 0.315-
1.25, 3=1.25-2, 4=2-6.3), which were analyzed in the view
of their composition establish.

To establish the optimum condition of metals ions
extraction was followed the dependence of the metals ions
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extraction concentration by the concentration of the used
clorhidric acid solution, ash fraction, ratio Zn*" : HCI, and
time of contact between ash and acid solution. Was
worked at various concentration of the clorhidric acid ( 5,
7.5, 10, 12.5, 15 and 20%), at various ratio Zn*" : HCI (
1:1, 1:1.05, 1:1.1, 1:1.15, 1:1.2) and at two times of contact
that of 15 and 30 minutes.

3. Results and discussion
3.1. The analyze of zinc ash
The zinc ash sorted in those 4 fractions was analyzed
in the view of their composition establishment and the
experimental data are presented in table 1.

TABLE 1. The composition of the zinc ash

Fraction Metals ions concentration, %
Zn Fe Ca Pb
1 78 0.51 0.07 1.25
2 85.8 0.51 0.08 2.38
3 86.2 0.52 0.1 2.27
4 87.38 0.53 0.13 2.04

From the experimental data we can observe that all for
fractions have almost the same composition, it can be
observed only a small increasing of the zinc concentration
with the increasing of the ash fraction.

3.2. The metals ions extraction concentration at the time of
15 minutes

The experimental data regarding the dependence of the
metals ions extraction concentration by the used clorhidric
acid solution concentration and by ash fraction at the time
of contact between acid and ash of 15 minutes are
presented in figure 1- 4.
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Z=atbxicy From the experimental data can be observed that the
r=0.98104168 8=46.562 b=-73.139 ¢=50.603471 metal ions extraction concentration degrees with the
increasing of the fraction and increase with the increasing
of the clorhidric acid concentration. Can be observed that at
the first ash fraction and at the concentration of 20% of the
clorhidric acid is obtained a solution which contain 180
g/L Zn*",

3.3. The metals ions extraction concentration at the time of
30 minutes

The experimental data regarding the dependence of the
metals ions extraction concentration by the used clorhidric
acid solution concentration and by ash fraction at the time

& of contact between acid and ash of 30 minutes are
3 presented in figure 5-8.
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case of the contact time between ash and acid solution of
30 minutes the metal ions extraction concentration degrees
also with the increasing of fraction and increase with the
increasing of the acid concentration, but is obtained
extractions concentrations higher than in the case of the
contact time of 15 minutes.

So it is considered that the work conditions to obtain a
solution with a concentration of =~ 200 g/L Zn is that of
using for extraction a solution of clorhidric acid with a
concentration of 20% at a contact time of 30 minutes.

3.4. The variation of the metals ions extraction
concentration versus the ratio Zn**: HCI

" SFe extraction concentration, mg/L

Fe extraction concentration, mg/L

The experimental data regarding the dependence of the
metal ions extraction concentration by the fraction and by
the ratio Zn*":HCl in the case of use for extraction a 20%
Fig 6. The Fe extraction concentration clorhidric acid solution at a contact time of 30 minutes are
presented in figures 9-12.
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From the experimental data can be observed that the
metals ions extraction concentration degrees with the ash
fraction increasing and with the increasing of the ratio
Zn*': HCl. So to obtain a solution with a higher
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concentration of Zn is not necessary to use the clorhidric
acid in excess. It is considered the optimum work
conditions the ratio Zn*" : HCI = 1:1.

4. Conclusions

In this paper was followed the establishment of the
optimum work condition of metals ions extraction from
zinc ash resulted from thermal zinc coating industry to
obtain a solution with a concentration of 200 g/L Zn*'.

From the experimental data can be observed that the
metals ions extraction concentration is influenced by the
studied parameters, these decrease with the increasing of
ash fraction, and of the ratio Zn*":HCl, and increase with
the increasing of the clorhidric acid concentration and with
the increasing of contact time. The optimum work
conditions are considered to be:
the ash fraction that is < 0.315 mm;
the clorhidric acid solution concentration = 20%,
time of contact 30 min;
the ratio Zn*": HCl = 1:1.

In this way is reduce the quantity of wastes resulted
from thermal zinc coating industry and the zinc ions are
recovered and put in good use by obtaining of zinc chloride
solution which can be use to the obtaining of the flux
solution and so the zinc ions which were a wastes are
reintroduce in the technological flux.
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